Abstract The sensory projection from jaw muscles to the cerebral cortex have been studied in rats by electrophysiological and histochemical methods. Electrical stimulation of individual masticatory muscles elicited bilateral responses in the cortical areas 8, 10, 2, and 2a. The following pathway was postulated to mediate these cortical responses; impulses of muscle origin are conducted in turn to the trigeminal mesencephalic tract nucleus (TMT), the contralateral thalamic nucleus ventralis posteromedialis (VPM), the cerebral cortex and finally to the other cerebral cortex which is ipsilateral to the side of stimulation. The ipsilateral cortical response appeared about 5 msec later than the contralateral one and was abolished by sectioning the corpus callosum. By stimulating the cerebral cortex antidromically, the conduction time to the VPM was found to be as long as 6 msec. The conduction from the TMT to the contralateral VPM consumed a period of more than 10 msec. It was presumed to be multisynaptic, being based on the finding that horseradish peroxidase injected into the VPM could not be recovered in the contralateral TMT.
Only a few studies have been made on the sensory input to the cerebral cortex which eventually lead to masticatory and swallowing movements. For example, in 1974, LUND and SESSLE reported that group I jaw muscle afferents projected to the cortex of the cat, but the neural pathway was not fully investigated. Futhermore, concerning the function of the feedback loop in masticatory movements, there are two contradictory viewpoints, i.e., i) suprasegmentally evoked chewing movements are not directly affected by information from the periphery ; ii) the suprasegmental center strongly interacts with the feedback from the periphery LUND and SESSLE, 1974; MORIMOTO and KAWAMURA, 1973) . The study of the neural control mechanism of masticatory movements seems to be essential.
In the rat, the electrophysiological study of the neural path between the masticatory muscle and the cortex has not been made. To understand the neural control mechanism of masticatory movements in the rat, the present experiments were designed, as the first step, to clarify the sensory pathway from the masticatory muscles to the cerebral cortex.
The experimental procedures were primarily electrophysiological, and the method of horseradish peroxidase staining was adapted to verify the electrophysiological data. stimulation of the right masseter. Essentially the same results were obtained by stimulation of the digastric muscles. Thus, in response to stimulation of the masticatory muscle of one side, the evoked potential is elicited in the ipsilateral cortex with a latency about 5 msec longer than in the contralateral cortex. This means that the sensory path to the cortex is shorter for the contralateral projection than for the ipsilateral one.
METHODS
To investigate a possible reason for such a latency difference between the ipsilateral and contralateral cortices, contico-cortical potentials via the corpus callosum were recorded. Left cortical responses to stimulation of the right cortex were recorded (Fig. 4a) . The latency of the transcallosal evoked potential was 5.2+ 1.32 msec (S.D., n= 5), this being almost identical to the latency difference between the two cortices as described above ( Figure 9 summarizes the conclusion of the electrophysiological study on the conduction path from the masseter to the cortex as a schematic diagram. Table   2 shows the conduction times after masseter muscle stimulation was measured at various points of the pathway. However, these data do not exclude the possibility that impulses of masticatory muscle orgin are mediated via pathways not involving the TMT. Cortical projection of masticatory muscle afferents. The cortical areas representing the oral-facial movement and sensation are relatively wide in rat (WooL-SEY, 1958) . The present results demonstrate that jaw muscle afferents from the TMT project through the VPM to neurons of the M and SI as described by WooL-SEY (1958) , and these areas corresponded to the posterior part of areas 10 and 8, the anterior part of area 2, and whole part of area 2a as described by KRIEG (1947) .
Jaw-closing muscles, the masseter and the temporalis, are reported to contain many muscle spindles (FREIMANN, 1954; COOPER, 1960; HOSOKAWA, 1961; KARL-SEN, 1969; KUBOTA, 1974) , while jaw-opening muscles have very few, if any (Tin-LANDER, 1964; MURPHY and CAMERON, 1967; KAWAMURA, 1974) . In this study, likewise, cortical potentials evoked by stimulation of a jaw-opening muscle, the anterior belly of the digastric muscle, could be recorded very rarely. It has been reported by many investigators that the soma of neurons which innervate the masticatory tendon organs are located in the semilunar ganglion (HUFSCHMIDT and SPULER, 1962; BEAUDREAU and JERGE, 1968) , and the cell bodies of jaw muscle spindle afferents (group Ia) are distributed in the TMT (CLARK, 1926; CAJAL, 1928; SHEININ, 1930; SZENTAGOTHAI, 1948) . SZENTAGOTHAI (1948) reported that after denucleation of the TMT, degenerated nerve terminals were not observed in the tendon organ of the masseter muscle. On the contrary JERGE (1963) and CODY et al. (1972) reported that few fiber units from the tendon organ could be detected in the TMT. The present result showed that the latencies measured at the cortex after stimulation of the anterior belly of the digastric muscle of the rat 
